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Specification 
25 1. Title of the Invention 
DISPLAY DEVICE 
2. Scope of Claim 

1) A display device characterized in that: 
a dot matrix type display panel is provided; 
30 a driver circuit portion of the display panel is separated from a display control circuit portion; 
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the driver circuit portion is formed by an integrated circuit element chip of which ratio of length 
of the divided side is high and the number of driving output terminals is approximately equal to 
the number of the rest of terminals and then dispersed and fixed on the display panel. 

2) The display device according to claim 1, characterized in that the ratio of length of the side of 
5 the integrated circuit element chip in the driver circuit portion is higher than 3. 

3) The display device according to claim 1, characterized in that a number N of driving output 
terminal of the integrated circuit element chip in the driver circuit portion is M/2 £ N £ 1.3M 
(M is the number of terminals other than the driving output terminals). 

4) The display device according to claim 1, characterized by comprising in the integrated circuit 
10 element chip in the driver circuit portion: 

a shift register which is inputted with a display signal; 
a latch circuit which latches the signal; and 

a circuit which generates a drive waveform according to the output. 

5) The display device according to claim 1, characterized in that: 

15 the integrated circuit element chip in the driver circuit portion is dispersed and mounted on a 
flexible film; and 

the flexible film is fixed on the display panel. 

6) The display device according to claim 1, characterized in that: 

the integrated circuit element chip in the driver circuit portion is dispersed and mounted on a 
20 printed substrate; and 

the printed substrate is fixed on the display panel. 

7) The display device according to claim 1, 2, 3, or 4, characterized in that one integrated circuit 
element chip in the driver circuit portion comprises a character generator. 

25 3. Detailed Description of the Invention 

The present invention relates to a display device using a dot matrix type display panel 
and in particular, provides a compact and multipurpose display device in particular. 

A dynamic drive or a dot matrix drive has been known well as a driving method of a 
display panel conventionally. A structure of the display panel is somewhat different depending 
30 on a display element such as an EL panel, a plasma display panel, a liquid crystal panel and the 
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like, although it is basically equivalent. That is, row electrodes which are parallel to each other 
provided in a parallel direction and column electrodes which are parallel to each other provided 
in a vertical direction face each other, and a display element (EL light emitter, light emitting gas, 
liquid crystal and the like) is sandwiched therebetween. The row electrodes are scanned per 

5 one line by a pulse and a column electrode which crosses this row is supplied with a display 
signal in synchronization with a scan pulse, then text, a number and the like are displayed by 
turning on and off intersections between the row electrodes and the column electrodes. 

FIG 1 shows a configuration of a device provided with a display board (hereinafter 
referred to as a display system). A signal from a block 1 showing a calculator portion or a 

10 counter portion and the like is transferred to a display control portion 2, converted to a signal 
required for a display, accumulated in a temporary memory device 3, and then data is displayed 
on a display portion 5 through a drive waveform generating circuit 4. 

In general, the display control portion 2 includes a text code memory, a character 
generator, a timing generating circuit and the like, for example, as shown in FIG. 2. Here, 

15 display text data 21 are controlled by a write control signal 23 in accordance with a display 
position determining signal 22 and written to a determined position in a data memory 26. 
When there is no write control signal, a data selector 25 controls and the data memory 26 is read 
out by the timing generating circuit 24 sequentially and transferred to a character generator 27. 
Text is selected by a signal from the data memory 26, data of the row in display text is inputted 

20 to a parallel-serial signal converter 28 by a row selecting signal 33 from the timing generating 
circuit 24, thereby transferred to a display memory portion 3 as a serial signal. A latch signal 

29 is a signal which stores parallel outputs from the character generator all at once. 

The stored signals are transferred by a clock 30 as serial data 32. Note that the clock 

30 is a clock pulse for transferring the serial data 32 to the memory portion 3 of a subsequent 
25 stage. 

A strobe signal 31 is generated when serial data corresponding to the digit number of a 
display portion are transferred and determines the timing at which the display memory portion 3 
takes in data to be displayed in each digit of the display portion. Note that the row selecting 
signal 33 is transferred to a row driver circuit (a circuit which drives row electrodes in a parallel 
30 direction on a top side of FIG 3). 
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The display memory portion 3 in FIG 1 is simply a shift register which stores display 
data. In some cases, the display memory portion 3 includes a hold circuit (latch circuit) which 
stores display data in consideration of timing. Moreover, the drive waveform generating circuit 
4 in FIG 1 changes depending on a display portion. The shift register, the latch circuit, and the 
5 drive waveform generating circuit are provided one each corresponding to each of column 
electrodes 44 on a bottom substrate 42 in FIG 3 and apply a specific signal waveform to each of 
the electrodes 44 in accordance with the serial data 32. 

Hereinafter description is made on a liquid crystal display board. Other display boards 
are applicable by simply changing a level of voltage applied and a waveform. 

10 In the case of a liquid crystal display board, a display board generally has a structure as 

shown in FIG 3. Transparent row electrodes 43 and the column electrodes 44 are provided on a 
top and bottom transparent substrates 41 and 42 respectively. These top and bottom substrates 
41 and 42 sandwich liquid crystal (not shown) and a space between the top and bottom 
electrodes is typically maintained 6 to 12 /on. The periphery is sealed by resin and glass so that 

15 the liquid crystal does not flow out and edges of the electrodes 43 and 44 are externally exposed. 
A lead wiring is typically lead out from this exposed electrode and connected to a driver circuit. 
In the case of displaying text and a number as 5 (columns) x 7 (rows) dots per one letter, with 32 
digits in a lateral direction, 7 + (5 x 32) = 167 lines of lead lines are lead out from the panel. 

In a conventional device comprising a display board, a portion surrounded by a dashed 

20 line or a portion surrounded by a chain line in FIG 1 is formed by an LSI to which a lead wiring 
is connected from a display panel by using a package having a number of pins. However, even 
the package having a number of pins can have 40 to 60 pins at most, therefore, an LSI is divided 
into three or four in order to connect to more lead wirings. Accordingly, the LSI requires a 
large wiring region on a printed substrate and a connection with a display board is complicated 

25 because of too many signal lines. 

The invention is made in order to solve the aforementioned problems. 
An object of the invention is to divide a driver circuit portion of a display panel, make 
multiple chips by further dividing this and the like optimally so that a ratio of length of sides of a 
chip becomes high, and fix the chips on a panel, thereby an object is also achieved economically. 

30 FIG 4 shows an embodiment thereof. In FIG 4, the bottom substrate in FIG 3 only is 
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shown, of which column electrode is shown by only one line. For example, the serial data 32, 
the clock pulse 30, the strobe signal 31 in FIG. 2, a power source, a signal required to generate a 
drive waveform (described later) and the like are applied to pads 46 for connecting to a circuit. 
Such signals as well as the number of signal lines 47 are different depending on a driver circuit 
5 method. However, the number of lead wirings taken out from the panel is smaller than the case 
without using the invention independent of a display digit number. Reference numeral 45 
denotes a integrated circuit element (IC) chip including a data memory portion and a drive 
waveform generating circuit. The data memory portion is formed by a shift register and a latch 
circuit, however, the latch circuit is not included in some cases. Further, the drive waveform 
10 generating circuit is different depending on a display panel. In the case of a liquid crystal panel, 
the drive waveform generating circuit is configured so that a waveform as shown in FIG 10c can 
be generated. The IC chip 45 is directly mounted on a panel and protective resin is poured over 
the chip and solidified, although not shown. 

Next, FIG 5 shows an internal portion of the IC chip 45 as an example. 
15 Circuits required for driving liquid crystal are mounted on a main body 301 of the IC 

chip 45. Four corners in the periphery thereof are provided with pads for inputted signals, a 
power source, or outputted signals. V DD and V ss are power sources which are, for example, +5 
V and an earth respectively. ST denotes a strobe signal which gives a timing to take required 
data in a latch 304 when the serial data inputted from a data input terminal D is transferred in a 
20 shift register 303 in accordance with a clock signal CL. A signal selecting circuit 305 selects a 
signal Va or Vb according to an output of the latch 304. Va and Vb are such signals as a and b 
in FIG 10. Accordingly, voltage signals having a waveform as shown in FIG 5c can be 
obtained at output terminals 1 to 10 so that each of ten electrodes can be driven respectively. In 
the drawing, Vav is a mean direct voltage. 
25 In FIG 5c, in times Ti, T 3 , and T 4 , the signal Vb is selected while the signal Va is 

selected in times T 2 and T 5 . The circuits used in FIG 5 are all well known circuits. In an 
example of FIG 5, a signal terminal and a power source terminal are designed so as not to cross 
each other as shown in FIG 6. That is, in the case of arranging a number of IC chips 45, 
wirings do not cross each other as shown in FIG 6. In the case where a multiple wirings are 
30 allowed externally, seven wirings for Va, Vb, V D d, Vss, ST, D, and CL are sufficient. 



JP56-70586 



5 



M 001-57 143429 1 6=RI PLO 7081-462702408= 



704-1 0-27-22: 22/001-0 1 7 8M60051 73771 p 



What is important here is that the number of output terminals is limited. In an IC, size 
of a pad is required to be 120 fi or more on a side for bonding or withstanding surge voltage. 
Also, it is general that a space approximately the same as the size of a pad or more is taken for a 
buffer to be disposed. Therefore, it is considered that 300 fi or more on one side is required per 

5 one pad. On the other hand, circuits required for a driver circuit are a shift register having the 
same number of stages, the same number of latches, and the same number of signal selecting 
circuits as the number N of driving electrode. A geometrical size of each circuit is generally 
100 fi x 150 fi for a shift register (in the case of a static D flip-flop), 100 fx x 100 /* for a latch 
circuit, 50 fi x 50 fi for a signal selecting circuit. 

10 Here, output terminals for display drive are provided N and other power source 

terminals and signal terminals (Va, Vb, V DD , Vss, ST, D, and CL) are provided seven. When a 
pad only is considered, 300 x (N + 7) fi is required for the length of periphery since pads are 
arranged in a periphery portion. Provided that a chip has a square shape, 75 x (N + 7) fi is 
required on one side. A chip area is 5.6 x (N + 7) 2 x 10 3 /i 1 . On the other hand, there is a 

15 following relation between the chip area and a production yield of a chip. 
Y = Ki e ~ DA 

Ki : a constant number which changes depending on a production condition. 
D : defect density per unit area 
A : chip area 

20 

Generally, Kx " 0.8 and D * 0.05 mm' 2 are satisfied, which are shown in a line in FIG 7. 

whereas a broken line corresponds to the case where Ki " 1 and D ~ 0.1 mm* 2 are satisfied. 

In the case where the number of the output terminals is 60, 5.0 mm on one side, that is 

an area of 25 mm 2 is required. An yield of 30 % at most is obtained in FIG 7. 
25 On the other hand, a circuit area required in a chip of this area are {a D flip-flop (0.1 x 

0.15 mm 2 ) + a latch (0.1 x 0.1 mm 2 ) + a signal selecting circuit (0.05 x 0.0 mm 2 )} x N, that is an 

area of 1.65 mm 2 . An area of a pad portion is 120 fi x 300 fx x (60 + 7) = 2.41 mm 2 . 

Therefore, total of only 4 mm 2 is required. The rest of 21 mm 2 is vacant, which results in quite 

an inefficient (packing rate) IC. 
30 Therefore, a driving IC of a display board is desirable when N satisfies the following 
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formula. 

(Ad + A l + As)xN+A p x(N + M) = {(Lp/4)x(N + M)} 2 ...(1) 
A D : area of D flip-flop 
Al : area of latch 
5 As : area of a signal selecting circuit 

Ap : area including a pad and a space between adjacent pads 
N : the number of output pads for display drive 

M : the number of pads for a power source, an input signal and the like besides an 
output pad for display drive 
10 Lp : length of a periphery of a chip required for one pad 

Note that the formula (1) does not include a wiring region, however, a signal simply 
flows in one direction, therefore, a wiring region is not required almost at all as is clear from FIG 
5 and the description thereof. 
15 Now, the aforementioned values are substituted by variables respectively (A D = 0.015 

mm 2 , A L = 0.01 mm 2 , As = 0.0025 mm 2 , A P = 0.036 mm 2 , and Lp = 0.3 mm). As for M, M 
=15 is set, assuming that wirings do not cross each other outside the chip and one signal line is 
added as shown in FIG 5. The formula 1 is obtained as follows. 
5.625 x 10" 3 N 2 + 0.10525N + 0.725625 = 0 
20 This formula does not generate a solution with any of positive integer, that is, as N 

becomes larger than 0, a vacant space increases, (a packing rate becomes low). To obtain 60 % 
or more of yield, knowing that the packing rate becomes low, a chip area becomes approximately 
5 mm 2 from FIG 7. 

{(4 / 4) x (N + M} 2 = 5 mm 2 
25 Therefore, when M = 15 is satisfied, N " 15 is satisfied. In the case of such a chip (5 

mm 2 ), a non-defective chip can be produced 10 times as many as compared to a chip of 25 mm 2 
in size from a wafer of the same size. Now, a yield is considered with the number of 
non-defective chips as No 

N c = Kie^-pr^/A x 0.8 ... (2) 
30 A = {(Lp/4) x (N + M)} 2 chip area 
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r : radius of a wafer 

The number 0.8 implies that a periphery portion of the wafer is excluded. This value 
decreases as the chip area increases, although it is constant here. The number of electrodes per 
digit is assumed to be five (drive of column electrodes of 5 x 7 dots only is considered. Here, 
5 row electrodes on the top side in FIG 3 are not considered). Then, the number of chips 
required for one panel is (5Nn/N) (N d : digit number), therefore, the number of panels N P made 
from one wafer is as follows. 

N P = {K a e- DA -pr 2 /A} x 0.8/(5Ni>/N) ... (3) 

Now, provided that M = 15, Ki = 0.8, D = 0.05 mm" 2 , N D = 32, and r = 38.1 mm 2 
10 (3-inch wafer) are satisfied, a result as shown in FIG 8 is obtained. An abscissa indicates the 
number of driving output terminals of a chip while an ordinate indicates the number of panels N P . 
FIG 8 is drawn as parameter of M = 15, 10, and 7. As seen, the number of panels becomes the 
largest when the number N of driving output terminals is equal to or a little smaller than the 
number of other terminals M. A preferable number of N can be obtained by selecting 90 % of 
15 the number of panels at the peaks and connecting them by lines A and B as shown in FIG 8. A 
bottom limit of N (line B) is Nmin to M/2 while a top limit (line A) is Nmax to 1.3 M. (However, 
Nmin and Nmax are integers and a fraction of M/2 is round out.) 

The aforementioned result corresponds to the case where a chip has a square shape. In 
the case where a ratio of sides of a chip is 1 : 3, a chip area A is as follows. 
20 A={Lp/4x(N + M)} 2 x3/4 ...(4) 

FIG 9 is obtained similarly by using the formulas 3 and 4. In this case also, by 
providing limit lines A and B similarly to FIG 8 as 90 % set as a limit of the number of panels, 
FIG 9 can be obtained. Thus, Nmin " M/2 and Nmax " 1.3 M are satisfied. In both FIGS. 8 
and 9, Nmax becomes a little larger with 90 % of the maximum number of panels as a limit in 
25 the case where M is small. 

Provided that a ratio of sides of a chip is P, a chip area is as follows. 
A={Lpx(N + M)} 2 xP/4(P+l) 2 ...(5) 

When this chip area is substituted in the formula (2), a monotone increasing function is 
obtained relative to P. Thus, the number of panels taken from a wafer is larger as P is larger. 
30 This means that the aforementioned low packing rate is alleviated. That is, it is preferable that 
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the ratio of sides of a chip be high. 

When P becomes 3 or more, a chip becomes easily broken, however, P > 3 is preferable 

in consideration of the number of panels. 

Note that in driving the row electrodes 43 in FIG 3, a somewhat different circuit 
5 controlled by a row selecting signal in FIG 2 is obtained, and the number of lines is small. 
Therefore, a function can be satisfied by providing an IC, however, applying the invention is 
more preferable in this case also. 

As described above, according to the invention, a display control circuit portion and a 
driver circuit portion are separated in a display system. Moreover, a ratio of length of sides of a 
10 driving IC chip is made large and the number of output terminals for display N is M / 2 £ N £ 
1.3 M (M is the number of terminals other than the output terminals for display), thus a the chip 
is divided into a plurality and fixed on a display panel. 

FIG 11 shows another embodiment. There is a column electrode 61 for display 
formed on a substrate 60. A driving IC 63, a signal line 65 connected to pads 64, and a driver 
15 portion 67 formed of wirings 62 to be connected to the column electrodes for display are 
provided on a flexible film 66 provided separately. The driver portion 67 includes 3 and 4 in 
FIG 1. A number of the driver ICs 63 are dispersed and mounted in this driver portion which is 
fixed to a display panel (60 and 61). The IC chip is solidified by resin to be protected from 
outside. The driver portion 67 can be continuously formed by an auto-assembly machine and 
20 can be used by cutting according to a display digit number. In this case, it is preferable to 
provide pads in a wiring portions between all the IC chips. 

FIG 12 shows another example. Column electrodes 74 for display and a driving IC are 
dispersed and provided, and a printed substrate 72 on which signal lines 76 which connect each 
IC chip and pads 75 for supplying signals from outside are formed is mounted on a substrate 71 
25 for display. An output from each driving IC is connected to a digit electrode for display 
through the printed substrate (for example, a through-hole). 

Heretofore a liquid crystal display panel is mainly described, however, the element of 
the invention can be applied to other display panels such as an EL and plasma. 

In the aforementioned embodiments, contents of the IC chip are limited to a shift 
30 register, a latch, and a drive waveform generating circuit, however, the invention can also be 
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applied to the case where other circuits are included as long as a circuit does not become 
extremely large. 

Although already described above, an IC chip is largely occupied by pads, thus there is 
a vacant portion for providing additional circuits. For example, a character generator can be 
5 provided as well. In this case, as it is wasteful to incorporate a character generator in all of the 
IC chips, a character generator may be incorporated to only one IC chip. It is preferable to 
incorporate in an IC chip for row electrodes in the case of 5 x 7 dots display. 

As described above, according to the invention, a display portion can be treated easily 
(the number of required signal lines is extremely decreased) and a device as a whole becomes 
10 compact as well as a display control portion is simplified (the number of pins in LSI becomes 
small), thus a display board superior in economical efficiency can be obtained. 

4. Brief Description of the Drawings 

FIG 1 is a block diagram of a display system using a display device according to one 

15 * embodiment of the invention. FIG 2 is a block diagram showing contents of a display control 
portion thereof. FIG 3 is a perspective view of the display panel. FIG 4 is a perspective view 
of a portion of the display device of one embodiment of the invention. FIG. 5 is a plan view 
showing contents of an IC chip thereof. FIG 6 is a block diagram showing connections 
between the IC chips. FIG 7 is a characteristic diagram showing a yield rate of the IC chip. 

20 FIG 8 is a characteristic diagram showing the number of square panels taken from a 3-inch wafer. 
FIG 10 is a waveform diagram showing a signal waveform and a drive waveform. FIG 11 is a 
block diagram showing another embodiment of the invention. FIG 12 is a block diagram 
showing another embodiment of the invention. 

1 a calculator portion or a counter portion, 2 a display control portion, 3 a 

25 temporary memory device, 4 a drive waveform generating circuit, 5 a display portion 

(a display panel), 24 a timing generating circuit, 25 a data selector, 26 a data 

memory, 27 a character generator, 28 a parallel-serial converter, 44, 43, 48, 61, and 

74 display panel electrodes, 41 and 42 substrates, 46, 64, and 75 pads, 47, 65, 

and 76 signal lines, 45, 63, and 73 driving ICs, 66 a flexible substrate, 72 a 

30 printed substrate, 301 an IC chip, 302 a pad, 303 a shift register, 304 a 
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latch, 305 a drive waveform generating circuit 
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